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We report temporal changes in Raman-scattering spectra of detwinned YBa2Cu3O6+x single
crystals under exposure to red laser light polarized along the crystallographic a-axis. A recent pub-
lication by Bakr et al. (Phys. Rev. B 88, 214517 (2013)) identified new Raman-active modes that
appear upon cooling below T ∼ 200 K, and attributed these modes to charge ordering phenomena
observed in x-ray scattering and nuclear magnetic resonance experiments on the same materials.
Here we report that the intensities of these modes depend not only on temperature and oxygen
content, but also on the cumulative photon dose absorbed by the YBa2Cu3O6+x samples. The
light-induced changes in the Raman spectra exhibit a stretched-exponential time dependence, with
a characteristic time that increases strongly upon cooling. They also depend strongly on doping
and are most pronounced for x ∼ 0.6. In fully illuminated samples, the mode intensities exhibit
a monotonic temperature dependence indicative of a second-order phase transition. The findings
indicate a metastable state generated by light-induced rearrangement of the oxygen dopants. We
hypothesize that the new Raman phonons are associated with a three-dimensional charge-ordered
state induced by light illumination, analogous to a state that was recently observed by resonant
x-ray scattering in oxygen-disordered YBa2Cu3O6+x films.
PACS numbers: 74.25.nd, 74.25.Kc, 74.72.Gh, 75.25.Dk
I. INTRODUCTION
The YBa2Cu3O6+x family of high-temperature super-
conductors (hereafter YBCO6+x) has long served as a
model system for microscopic theories of unconventional
superconductivity. One of the hallmarks that sets this
system apart from related compounds, such as the Bi-
and Hg-based cuprates, is the presence of copper ox-
ide chains that run along the crystallographic b-axis and
act as charge reservoirs for the CuO2 planes. When the
chains are completely depleted of oxygen (x = 0), there
is one hole per Cu site in the CuO2 planes, and strong
electronic correlations induce a charge-transfer insulating
state. Adding O(1) ions into interstitial sites leads to the
formation of Cu-O(1) chain fragments, and eventually to
a transfer of mobile holes to the CuO2 planes.
1 Supercon-
ductivity appears for x & 0.3, and the superconducting
transition temperature Tc increases with x in the “under-
doped” regime, that is, until Tc reaches its optimal value
of ∼ 93 K for x ∼ 0.93.
The high mobility of the O(1) ions gives rise to non-
equilibrium phenomena with a profound influence on the
transport properties. For instance, room temperature
annealing of chain-disordered YBCO6+x crystals for sev-
eral hours can enhance the Cu-O(1) chain order and in-
crease Tc
2,3. The dependence of Tc on annealing time
decreases as the diffusion of the O(1) atoms is progres-
sively quenched with decreasing temperature, and it van-
ishes entirely below T ∼ 250 K. At lower temperatures,
the O(1) mobility can be restored by exposing YBCO6+x
to visible light, which results in increased electrical con-
ductivity and enhanced Tc
4–6, analogous to the effect of
room temperature annealing. These observations indi-
cate that visible light allows the otherwise immobile O(1)
atoms to rearrange themselves into longer CuO chains
that transfer more mobile holes to the CuO2 layers
7,8.
This scenario is supported by Raman scattering experi-
ments that revealed a gradual light-induced “bleaching”
of Raman-forbidden modes originating from copper and
oxygen vibrations at the end of short CuO chain frag-
ments9–11. Both the photoconductivity and the bleach-
ing of the Raman modes persist when the laser beam is
switched off at low temperatures. Heating the system
above T ≈ 250 K restores the intensity of the defect
modes and erases the persistent photoconductivity12, in-
dicating that the light-induced state (hereafter LIS1) is
metastable.
Appropriate heat treatments promote the formation
of Cu-O(1) chains with lengths exceeding 10 nm14. The
low level of disorder, compared to other superconducting
cuprate families with randomly placed dopants, has en-
abled the observation of quantum oscillations15 in high
magnetic fields over a wide range of doping levels, even
in the underdoped regime. High-field transport experi-
ments indicate a Fermi surface reconstruction by a long-
range electronic superstructure for underdoped samples
with 0.45 . x . 0.8616,17. The quasi-two-dimensional
charge density wave (CDW) recently discovered in this
material18–21 in the same doping range has been proposed
as the origin of the Fermi surface reconstruction. The
observation of CDWs in several other compound families
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2demonstrates that this phenomenon is generic for the lay-
ered cuprates22–25.
Although the relationship between oxygen order and
CDW formation in YBCO6+x has been addressed in prior
work, a conclusive picture has not yet emerged. Some ex-
periments indicate a link between both phenomena. For
instance, x-ray scattering experiments have shown that
the CDW order becomes highly anisotropic in the pres-
ence of long-range oxygen order, including the “ortho-II”
structure where full and empty oxygen chains alternate
27–30. On the other hand, neither the wave vector nor the
correlation length of the CDW are significantly affected
by annealing-induced modifications of the oxygen order
(although some infuence on the CDW amplitude has been
observed)26. These results call for further investigations
of the interplay between the CuO chain order and the
CDW.
Here we investigate the photon illumination depen-
dence of a set of phonon modes that were recently ob-
served in Raman scattering experiments on underdoped
YBCO6+x single crystals upon cooling below ∼ 200 K.
Since the onset temperatures of the new phonons is
close to the one of the CDW, the phonons were at-
tributed to folding of the Brillouin zone that is ex-
pected in the CDW state 31. The modes have the
Ag symmetry and are strongly resonant with red in-
cident light. We report a strong illumination depen-
dence of these modes in light polarized along the crys-
tallographic a-axis, which we attribute to a second light-
induced state (LIS2) coexisting with the CDW. The de-
pendence of LIS2 on doping and temperature suggests
that it originates from a reordering of the O(1) atoms in
the CuO chains. Although the LIS2 shares many prop-
erties with the aforementioned LIS1 induced by b-axis
polarized light9, their temperature dependences, doping
dependences, and phonon spectra are distinct. Based
on a comparison with recent resonant x-ray scattering
results on oxygen-disordered YBCO6+x films,
13 we hy-
pothesize that the phonon modes in the LIS2 arise from
Brillouin-zone folding in a three-dimensionally charge-
ordered state.
II. EXPERIMENTAL DETAILS
A. Samples
High-quality detwinned and freshly cleaved YBCO6+x
single crystals were used for the measurement. Details
of the growth and characterization of the crystals have
been reported in earlier publications.28,32 The hole dop-
ing level p was determined by measuring Tc and the out-
of-plane lattice parameter c of each sample as described
in Ref. 33.
B. Raman measurements
The Raman measurements were performed in
backscattering geometry using a Jobin Yvon LabRam
1800 single grating spectrometer equipped with a
razor-edge filter. The λ = 633 nm (1.96 eV) line of
a HeNe laser was used for the XX channel, and the
λ = 532 nm (2.33 eV) line of a diode laser for the Y Y
channel. The laser power was ∼ 1 mW, and the beam
diameter was ∼ 10 µm. In these exact experimental
conditions local heating effects have been found to be
less than 5 K (see Ref. 31). The samples were cooled
in a He-flow cryostat. Each spectrum was corrected for
the Bose factor. To simplify the following discussion,
we use the terms “un-illuminated” for spectra from
samples after short (1 min.) exposure to visible light,
and “illuminated” for long (> 30 min.) exposure.
We consider the samples “fully illuminated” when the
spectrum shows no observable change after 30 minutes.
The same laser line is used to illuminate the samples and
to probe the Raman excitations, guaranteeing identical
sample volumes for illumination and data collection.
To describe the scattering geometries, we use the Porto
notation A(BC)A′, where A(B) and A′(C) stand for the
propagation (polarization) directions of the incident and
scattered light, respectively, relative to the crystalline
axes. All of the data presented in this paper were taken
with the light propagation direction along the crystalline
c−axis; hence only the polarization orientations will be
specified.
III. EXPERIMENTAL RESULTS
A. Illumination effect
Ref. 31 demonstrated that new modes appear upon
cooling below ∼ 200 K in the Raman spectra of under-
doped YBCO6+x samples that also show a CDW signal
in x-ray scattering experiments28. Further investigation
to unveil the nature of these new modes revealed that, at
low temperature, their intensities are strongly dependent
on the laser exposure time. To illustrate this illumination
effect, we first present the Raman spectra of YBCO6.6
(Tc = 61 K) in the XX channel. Fig. 1 (a) shows
the temperature dependence of un-illuminated Raman
spectra using an incident laser wavelength of λ = 633
nm. In order to ensure that the sample was kept un-
illuminated, the laser beam was switched off during cool-
ing and a new spot was used for each temperature. Above
T = 210 K the spectra consist of a broad, featureless
electronic continuum with superimposed sharp optical
phonons. The observed four Raman-active modes can
be associated with the fully oxygenated (x = 1) “ortho-
I” unit cell34,35: 1) Ba(z) at ∼115 cm−1, 2) Ba/Cu(2)(z)
at ∼150 cm−1, 3) O(2)-O(3)(z) at ∼340 cm−1, and 4)
O(4)(z) at ∼485 cm−1. Upon cooling the electronic con-
tinuum is suppressed along with the appearance of addi-
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FIG. 1: (Color online) Temperature dependence of the Raman
spectra for YBCO6.6 taken in the XX channel using a red
laser line (λ = 633 nm). Two different laser exposures were
used (see text): (a) un-illuminated and (b) illuminated. For
each scan a spot on the sample that had not been exposed
to the laser was used. The arrows in panel (a) mark the
phonons that are most susceptible to the laser exposure. (c)
Temperature dependence of the integrated intensity of the
modes at 205, 560, and 610-cm−1.
tional Raman-active modes at ∼205 cm−1, ∼465 cm−1,
∼560 cm−1, ∼593 cm−1 , and ∼610 cm−1. These modes,
marked by arrows in Fig. 1 (a), have the strongest inten-
sity at T = 150 K and are considerably weaker or absent
at T = 20 K.
In Fig. 1 (b) we plot the illuminated spectra of
YBCO6.6 as a function of temperature. In striking con-
trast to the data in the un-illuminated state, the phonon
modes marked with arrows in (a) become much stronger
and do not exhibit any intensity reduction at low tem-
peratures. We note that this behavior is not seen for the
∼593 cm−1 mode which is related to the Raman forbid-
den O(1) vibration within broken CuO chains35. The new
modes are long-lived at low temperatures, as no intensity
reduction was observed when the laser was turned off for
12 hours at T = 20 K. In Fig. 1 (c) the temperature
dependence of the integrated intensity of the fully illumi-
nated ∼205 cm−1, ∼560 cm−1, and ∼610 cm−1 modes
can be seen. The modes disappear above T = 200 K, as
reported in Ref. 31, but no suppression of the intensity
is found below Tc = 61 K (see the discussion in Sec-
tion IV). This indicates that the new modes originate
from a metastable state (termed LIS2), which is reminis-
cent of the well studied LIS1 “bleached” state
9–11 that
arises from the light-induced oxygen reordering in the
CuO chains. In order to check the relationship of the
newly found LIS2 to the LIS1 and to the CDW, we inves-
tigated the dependence of the intensity of the new modes
on the illumination time, as well as the hole doping de-
pendence of the illumination effect.
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FIG. 2: (Color online) (a) Time dependence of the integrated
intensity of selected light-induced phonon modes at T = 20
K. Top axis shows the cumulative photon dose. Dashed lines
are the results of fits to a stretched exponential function (see
text). (b) Comparison of the time dependence of the inte-
grated intensity of the 560 cm−1 phonon mode for T = 20 K
and T = 140 K.
B. Photon dose dependence
To quantify the illumination dependence of the new
modes in LIS2, we plot in Fig. 2 (a) the integrated in-
tensity of the ∼205 cm−1, ∼560 cm−1, and ∼610 cm−1
phonons at T = 20 K as a function of time (bottom axis)
or cumulative photon dose per unit area (top axis). Both
quantities are proportional as the beam power was kept
constant. The integrated intensity was extracted by fit-
ting each phonon mode with a Lorentzian function using
a fixed width and peak position. Spectra at different
times were recorded on the same spot with one minute
acquisition each.
A good description of the time (t) dependence of the
integrated intensity is obtained with a stretched expo-
nential function I(t) = 1 − exp(−tτ )β , were τ represents
the average characteristic time scale and β = 0.85 is the
stretching exponent. Stretched exponentials with β < 1
are commonly used to describe disordered systems with
a broad range of characteristic times, and this type of re-
laxation is often found in glassy materials36. The strong
560 cm−1 mode can already be seen in the un-illuminated
4spectrum (Fig. 1 (a)), while the 205 cm−1 and 610 cm−1
modes are suppressed. This causes a small discrepancy in
the intensity evolution of these phonons at small photon
dose in Fig. 2 (a), but the overall trend is comparable
for all of the new modes.
In Fig. 2 (b) we compare the illumination dependence
of the 560 cm−1 mode at two temperatures, T = 20 K and
T = 140 K. The characteristic time scale for the intensity
increase of the mode is strongly reduced as temperature
is increased. By using the same fitting function as at
low temperature (keeping β = 0.85) we obtain τ = 40
minutes and 4 minutes at T = 20 K and 140 K, respec-
tively. We have checked several temperatures and found a
smooth decrease of τ with increasing temperature, with-
out any noticeable anomaly at Tc.
C. Hole doping dependence
Next, we discuss the hole doping dependence of LIS2.
In Fig. 3 (a) we plot the un-illuminated Raman spectra
(thin line) of YBCO6+x for selected oxygen concentra-
tions. Each spectrum was taken at T = 20 K in the XX
channel. Because of the very large renormalization of the
340 cm−1 phonon mode in the x = 0.93 sample across Tc,
we only show the spectrum taken at T = 90 K. This fa-
cilitates the comparison with the other doping levels. For
all samples we observe the same four new phonon modes
after full illumination (thick line, changes are highlighted
in red), albeit with different intensities. In Fig. 4 we plot
the ratio of the integrated spectrum (from 50-800 cm−1)
for the illuminated and un-illuminated cases (red bars)
as a function of hole-doping p (here we have normalized
the largest change to unity). These measurements show
that the LIS2 is strongest at x≈ 0.60 (p≈ 0.12) and is
quickly suppressed at both lower and higher doping lev-
els. We have also measured the onset temperature of the
new modes, Tphonons, for selected samples, and find that
Tphonons = 190 K for x = 0.51, 200 K for x = 0.6 where
LIS2 is strongest, and 180 K for x = 0.93.
D. Comparison with the “bleached” state LIS1
Insight into the origin of the LIS2 can be gained by
comparing our measurements with the better understood
“bleached” state (LIS1). We address this issue by carry-
ing out the same doping dependent measurements as in
Fig. 3 (a), but using the Y Y channel and green laser
light (λ = 532 nm) in order to be closer to the resonance
of the chain-defect modes9. In Fig. 3 (b) we plot the
un-illuminated Raman spectra (thin line) of YBCO6+x
for selected hole-doping levels at T = 20 K. For all the
samples we observe multiple phonon modes between 230
and 330 cm−1 which have been associated with Cu vibra-
tional modes at the end of short CuO chain fragments10.
We note that around 600 cm−1 (not shown) the associ-
ated oxygen vibrational modes can be observed and ex-
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FIG. 3: Doping dependence of the new (a) XX light-induced
phonon modes in the LIS2 and (b) Y Y light-induced suppres-
sion of CuO chain defect phonon modes in the LIS1 taken at
T = 20 K. For each hole doping a spectrum was taken on
an un-illuminated fresh spot and compared with a spectrum
taken with full illumination. The highlighted red area in (a)
indicates the light-induced enhancement, the highlighted blue
area in (b) the light-induced suppression. Note that in (b) a
green laser line was used in order to be closer to the CuO
chain defect resonance.
hibit a similar evolution with photon dose10. After full
illumination (thick line) the intensity of these Raman de-
fect modes is drastically suppressed, whereas the regular
O(2)-O(3)(z) mode at ∼340 cm−1 is not affected. In Fig.
4 we plot the ratio of the integrated spectrum (from 200-
400 cm−1) for the illuminated and un-illuminated cases
(blue bars) as a function of hole-doping p. We again
normalize the largest change to unity, but use negative
values since the spectral intensity decreases with illumi-
nation. It is evident from these measurements that the
manifestations of LIS1 in the Raman spectra are most
pronounced for x ≈ 0.75 and are quickly suppressed for
more underdoped samples and closer to optimal doping.
We note that this doping dependence of LIS1 can also be
observed by using the red laser light. Since this “bleach-
ing” effect was already observed at room temperature,
we have not determined the onset temperatures.
E. Effect of spinless impurities
Motivated by the observation of incommensurate mag-
netic order induced by the substitution of Zn2+ impuri-
ties (which have a full d-electron shell and are hence non-
magnetic) for Cu2+ in the CuO2 layers,
27 we have mon-
itored the illumination dependence of the Raman spec-
trum of a YBa2(Cu0.98Zn0.02)3O6.6 crystal with Tc = 32
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FIG. 4: (Color online) Doping dependence of the strength
of the LIS2 (red bars) and the LIS1 (blue bars). Selected
onset temperatures (red stars) for the new phonon modes in
the LIS2 are also presented. The LIS1 is already observed
at T = 300 K. The data are overlaid with results from Ref.
28. Closed blue circles represent the measured Tc, the open
circles represent the onset of the CDW. The dashed vertical
lines, represented by pc1 and pc2, mark the hole-doping range
where CDW is observed by x-ray scattering.
K. Neither the characteristic relaxation time nor the
light-induced phonon modes exhibit any significant dif-
ference to those measured on a Zn-free sample with the
same oxygen stoichiometry and Tc = 61 K (Fig. 5).
100 200 300 400 500 600 700 800
YBa2Cu3O6.6 Tc = 61 K
YBa2(Cu0.98Zn0.02)3O6.6 Tc= 32 K
T = 20 K
Raman Shift (cm−1)
Int
en
sit
y (
a. 
u.)
FIG. 5: (Color online) Raman spectrum of a 2% Zn-
substituted YBCO6.6 crystal taken with red light in the
XX channel (top), compared with the spectrum of Zn-free
YBCO6.6 (bottom). Thin (thick) black lines represent un-
illuminated (fully illuminated) spectra. The light-induced
changes are highlighted in red.
IV. DISCUSSION
We start our discussion with a short summary of our
main experimental findings. Our Raman measurements
have revealed that a new long-lived state can be created
by illuminating underdoped YBCO6+x (0.43 ≤ x ≤ 0.93)
with laser light polarized along the crystallographic a-
axis. This state, LIS2, is characterized by the appearance
of four strong new phonon features below Tphonons ∼ 200
K, which have been shown to resonate strongly with the
red laser line31. The intensities of the new phonons show
a stretched-exponential dependence on illumination time
(or cumulative photon dose), with a characteristic time
that depends strongly on temperature. As a function
of hole-doping, the intensity of the new modes is maxi-
mal around p≈ 0.12, and is drastically reduced for more
lightly and more heavily doped samples.
The photon dose dependence of the LIS2 and the re-
duction of the characteristic time τ with increasing tem-
perature strongly suggests that it is related to light-
induced reordering of O(1) oxygen atoms in the CuO
chains, similar to the LIS1. This assignment is further
supported by the sensitivity of the LIS2 to the photon
polarization direction relative the CuO chain direction in
the crystal structure – the new modes in the XX channel
are not seen in the Y Y channel – and by the observa-
tion that vibrations of O(2), O(3), and O(4) atoms in or
around the CuO2 planes are not affected by illumination
(Fig. 3 (a)).
Besides their origin in light-induced oxygen motion,
however, the different dependences of the illumination
effects on the light polarization, doping, and tempera-
ture indicate that the LIS1 and LIS2 are distinct from
each other. In particular, the chain defect mode around
593 cm−1 seen in the XX channel (Fig. 1 (a)), which
is bleached in the LIS1, remains largely unchanged in
the LIS2. We note that this mode is much stronger in
the Y Y channel and therefore even small changes could
be monitored. However, since the Y Y channel measure-
ments inevitably bleach the sample during the collection
time this kind of study becomes difficult. In addition, the
LIS2 is characterized by the light-induced appearance of
at least four new modes in the XX channel which do not
appear in the LIS1. The intensities of these modes and
the rates of the light-induced modifications is also differ-
ent in both states (Fig. 4). Finally, the LIS2 is only seen
below T = 200 K, whereas the LIS1 is already observed
at T = 300 K. These differences are presumably rooted in
the nature of the oxygen motion induced by the incident
light field.
While more research is required to determine the lo-
cal order of the O(1) atoms in the LIS2, it is likely
that the CuO chain order is less pronounced than in
the pristine state, and that the orthorhombicity of
the crystal structure is correspondingly reduced. We
note that a related light-induced shift of the ligand
atoms has been observed at low temperatures in the
Na2[Fe(CN)5NO]·2H2O molecule37,38.
6Bakr et al.31 had assigned the new phonons in the
XX channel to Brillouin-zone folding by the quasi-two-
dimensional CDW, based in part on the similarity of their
onset temperatures and doping dependences to the CDW
order parameter determined by x-ray scattering.28 How-
ever, as the photon dose dependence of the Raman modes
was not monitored in the earlier study, the temperature
dependence reported in Ref. 31 reflects the uncontrolled
confluence of two factors (temperature and illumination),
so that its interpretation has to be reassessed. In doing
so, we note that in fully illuminated samples with a sat-
urated LIS2, the intensity of the Raman modes exhibits
a monotonic temperature dependence with a sharp on-
set at 180-200 K and no anomaly at Tc (Fig. 1 (c)).
This is at variance with the amplitude of the quasi-two-
dimensional CDW measured by x-ray scattering, which
shows a gradual onset at significantly lower temperatures
(Fig. 4) as well as an intensity reduction upon cooling
below Tc that reflects the competition between the CDW
and superconductivity19–21,28.
The temperature dependence of the phonon modes in
fully illuminated samples (Fig. 1 (c)) is indicative of
a second-order structural phase transition. This behav-
ior suggests an electronically driven transition to a long-
range-ordered superstructure, rather than a nonequilib-
rium order-disorder transition of the O(1) atoms which
are dilute and nearly immobile at low temperatures.
Indeed, a recent resonant x-ray scattering study of
YBCO6+x thin films grown on SrTiO3 has revealed a
three-dimensionally long-range-ordered CDW state with
periodicity identical to the one of the quasi-2D CDW at
the same doping level13. In these films, epitaxial growth
disrupts the CuO chain order so that the YBCO6+x crys-
tal structure is macroscopically tetragonal. The higher
lattice symmetry may enhance nesting features of the
Fermi surface and stabilize CDW order (perhaps in com-
bination with electronic reconstructions at the substrate-
film interface). The 3D CDW in the YBCO6+x films
exhibits a higher onset temperatures than its quasi-2D
counterparts (still being visible at room temperature),
as well as an order parameter with a monotonic temper-
ature dependence. These features bear a striking qual-
itative similarity to the behavior of the phonon modes
characteristic of the LIS2. We hence hypothesize that il-
lumination with X-polarized photons disrupts the CuO
order and induces 3D-CDW order analogous to the one
observed in the films. Following the arguments presented
by Bakr et al.31, the new phonon modes can then be un-
derstood as a consequence of Brillouin-zone folding in
the CDW state. Definitive confirmation of this hypothe-
sis will be possible in x-ray scattering experiments under
light illumination39.
The insensitivity of the light-induced phonon modes to
the onset of superconductivity (Fig. 1 (c)) and to substi-
tution with spinless impurities (Fig. 5) indicates that the
LIS2 (and hence presumably the 3D-CDW) is not affected
by the delicate competition between charge order, mag-
netic order, and superconductivity that shapes the phase
diagram in unilluminated YBCO6+x.
27 Further work is
required to assess whether light illumination creates a
phase separated state in which the 3D-CDW simply re-
places superconductivity in mesoscopic or macroscopic
regions, or whether the superconducting state adjusts to
the presence of the more robust 3D-CDW by forming
a microscopically phase-modulated state such as a pair
density wave.
V. CONCLUSION
In conclusion, our Raman scattering experiments led
to the discovery of a new light-induced metastable state.
The temperature and time scales of the light-induced
modifications indicate that it originates in light-induced
displacements of the oxygen dopants. The newly found
metastable state provides a platform for a second-order
structural phase transition heralded by a set of new
Raman-active phonons. Comparison with x-ray scat-
tering data on related systems suggests that the low-
temperature structural phase is a three-dimensionally
long-range-ordered CDW analogous to the one recently
observed in bulk YBCO6+x crystals in high magnetic
fields40 and in epitaxial YBCO6+x films in the absence
of magnetic fields13.
If this interpretation is confirmed by complementary
experiments that directly determine the CDW order pa-
rameter, illumination by red laser light polarized along
the a-direction is a much more effective means of in situ
tuning the electronic phase composition of YBCO6+x
samples than thermal quench-annealing26. In this way,
the influence of CDW order on the transport, magnetic,
and optical properties of YBCO6+x could be systemat-
ically monitored in a wide variety of experiments (tak-
ing into account, of course, the limited light penetration
depth in the samples to be investigated). Conversely, the
possible influence of light-induced oxygen reordering and
CDW formation should be carefully considered in all ex-
periments that subject YBCO6+x to intense visible light.
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